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ABSTRACT. Flood risk map achievement using MIKE 11, Crasna river, 
Romania.  To exemplify of flood risk map achievement with MIKE 11 
hydroinformatic tools was considered a sector of Crasna River, located in northwestern 
Romania. Considered sector have a length of 64 km, representative cross sections are 
considered in the right of localities Supuru de Jos, Craidorolt, Domanesti and Berveni, 
the border with Hungary. Cross sections have been raised by the Romanian Waters, 
Somes-Tisa Water Basin Administration.  The input data are: area plan with location 
of cross sections; cross sections topographical data and roughness of river bed; flood 
discharge hydrograph in section Supuru de Jos. After simulation with MIKE 11 result 
the water level in each cross sections. Based on contour maps we can establish the 
flooded area, the flood risk map for the maximum discharge.  
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1. INTRODUCTION 
 
Floods are natural phenomena which cannot be prevented. Some human 
activities and climate change contribute to an increase in the likelihood and adverse 
impacts of flood events. In order to have available an effective tool for information, 
as well as a valuable basis for priority setting and further technical, financial and 
political decisions regarding flood risk management, it is necessary to provide for 
the establishing of flood hazard maps and flood risk maps showing the potential 
adverse consequences associated with different flood scenarios, including 
information on potential sources of environmental pollution as a consequence of 
floods (Directive 2007/60/EC).  
Flood risk management plans should focus on prevention, protection and 
preparedness. With a view to giving rivers more space, they should consider where 
possible the maintenance and/or restoration of floodplains, as well as measures to 
prevent and reduce damage to human health, the environment, cultural heritage and 
economic activity. The elements of flood risk management plans should be 
periodically reviewed and if necessary updated, taking into account the likely 
impacts of climate change on the occurrence of floods (Directive 2007/60/EC). 
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                                                 Today, many national development and investment programs are needed to 
be done in relation to flood mitigation, adaptation and protection as well as to 
water scarcity and drought. It means huge infrastructural investments are and will 
running in these fields, particularly but not solely in the newly accessed countries 
and in water sector. 
Flood risk management planning represents the most important element of 
EU Flood Directive. This is a communicator and disseminator of the knowledge 
gained during two previous stages across the horizontal structures of governmental 
and non-governmental bodies dealing with flood protection, flood mitigation and 
flood struggle in general, included public involvement in this process. These plans 
must be finalized as the final round of the first planning cycle of EU Flood 
Directive by the end of the year 2015. Flood risk management plans mainly include 
proposals on how to reduce the losses of lives, property and environmental through 
flood prevention, protection of vulnerable areas and increased flood preparedness 
in each river basin. The way of processing of this flood risk management plans on 
IT platforms changes the information stream flow.  
Romania is one of most exposed countries to natural catastrophes, 
especially to floods, which have caused substantial damage during the last years. 
What currently occurs on the territory of Romania, and we are referring here to the 
two categories of hydrological phenomena – floods and droughts – is, on the one 
hand, the consequence of the global climatic changes on the regional and planetary 
level, and, on the second, of the human intervention on the specific landscape. 
During the last years, despite the progresses we made in the field of 
scientific research and risk forecast, we cannot but notice a worldwide increase in 
the frequency of occurrence of catastrophic hydrological events, resulting in 
serious material damage and the loss of human lives. These undesired phenomena 
are often seen to be a consequence of natural events (magnetic storms, solar 
eruptions, El Niño phenomena) undoubtedly coupled with reckless human 
interventions, which led to changes of balance within the elements of the natural 
environment (massive land/woods clearing, without reforestation; the expansion of 
urban agglomeration, having as a result the waterproofing of an increasing number 
of areas; the building of dams, the watercourse regulation and the building of 
dykes; the drainage works, the excessive exploitation of water resources and, last 
but not least, the burning of combustible and the occurrence of the green house 
effect) (I. David et al, 2011). 
 
2.  MIKE 11 MODEL  
 
MIKE 11 is a professional engineering software package for simulation of 
one-dimensional flows in estuaries, rivers, irrigation systems, channels and other 
water bodies. MIKE 11 is a 1-dimensional river model. It was developed by DHI 
Water • Environment • Health, Denmark. 
The Hydrodynamic Module (HD), which is the core component of the 
model, contains an implicit finite-difference 6-point Abbott-Ionescu scheme for 
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 solving the Saint-Venant’s equations. The formulation can be applied to branched 
and looped networks and flood plains. HD module provides fully dynamic solution 
to the complete nonlinear 1-D Saint Venant equations, diffusive wave 
approximation and kinematic wave approximation, Muskingum method and 
Muskingum-Cunge method for simplified channel routing. It can automatically 
adapt to subcritical flow and supercritical flow. It has ability to simulate standard 
hydraulic structures such as weirs, culverts, bridges, pumps, energy loss and sluice 
gates. 
The MIKE 11 is an implicit finite difference model for one dimensional 
unsteady flow computation and can be applied to looped networks and quasi-two 
dimensional flow simulation on floodplains. The model has been designed to 
perform detailed modeling of rivers, including special treatment of floodplains, 
road overtopping, culverts, gate openings and weirs. MIKE 11 is capable of using 
kinematic, diffusive or fully dynamic, vertically integrated mass and momentum 
equations. Boundary types include Q-h relation, water level, discharge, wind field, 
dam break, and resistance factor. The water level boundary must be applied to 
either the upstream or downstream boundary condition in the model. The discharge 
boundary can be applied to either the upstream or downstream boundary condition, 
and can also be applied to the side tributary flow (lateral inflow). The lateral inflow 
is used to depict runoff. The Q-h relation boundary can only be applied to the 
downstream boundary. MIKE 11 is a modeling package for the simulation of 
surface runoff, flow, sediment transport, and water quality in rivers, channels, 
estuaries, and floodplains.  
MIKE 11 has long been known as a software tool with advanced interface 
facilities. Since the beginning MIKE11 was operated through an efficient 
interactive menu system with systematic layouts and sequencing of menus. It is 
within than framework where the latest ‘Classic’ version of MIKE 11 – version 
3.20 was developed. 
The new generation of MIKE 11 combines the features and experiences 
from the MIKE 11 ‘Classic’ period, with the powerful Windows based user 
interface including graphical editing facilities and improved computational speed 
gained by the full utilization of 32-bit technology. 
The computational core of MIKE 11 is hydrodynamic simulation engine, 
and this is complemented by a wide range of additional modules and extensions 
covering almost all conceivable aspects of river modeling. 
MIKE 11 has been used in hundreds of application around the world. Its 
main application areas are flood analysis and alleviation design, real-time flood 
forecasting, dam break analysis, optimization of reservoir and canal gate/structure 
operations, ecological and water quality assessments in rivers and wetlands, 
sediment transport and river morphology studies, salinity intrusion in rivers and 
estuaries (*** MIKE 11, 2011). 
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 3. EXAMPLE OF FLOOD RISK MAP ACHIEVEMENT USING 
MIKE 11  
 
To exemplify of flood risk map achievement with MIKE 11 
hydroinformatic tools was considered a sector of Crasna River, located in 
northwestern Romania. Considered sector have a length of 64 km, representative 
cross sections are considered in the right of localities Supuru de Jos, Craidorolt, 
Domanesti and Berveni, the border with Hungary (Fig. 1). Cross sections have 
been raised by the Romanian Waters, Somes-Tisa Water Basin Administration. 
 
 
 Fig. 1.  Area plan 
 
The input data are: area plan with location of cross sections (Fig. 2); cross 
sections topographical data and roughness of river bed (Fig. 3); flood discharge 
hydrograph in section Supuru de Jos (Fig. 4). 
 
 
 Fig. 2. Area plan with location of cross sections 
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Fig. 3.  Cross sections topographical data 
 
 
Fig. 4.  Flood discharge hydrograph in section Supuru de Jos 
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 After simulation with MIKE 11 result the water level in each cross sections 
(Fig. 5) and in Fig. 6 are show the Domanesti cross section, where the water level 
exceeds the level of dike and flood village. 
 
 
Fig. 5.  Water level in each cross section 
 
 
Fig. 6.  Maximum water level in Domanesti cross section 
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 Based on contour maps we can establish the flooded area (Fig. 7), the flood 
risk map for the maximum discharge 88,4 m3/s. 
 
 
Fig. 7.  The flood risk map for the maximum discharge 88,4 m3/s 
 
4. CONCLUSIONS 
 
Besides the models mentioned above, have been developed over the years 
other models applied in the preparation of flood risk maps. In Romania, most flood 
risk maps were prepared using HEC-RAS and MIKE 11 models, which show a 
high degree of confidence. 
Throughout the Community Countries different types of floods occur, such 
as river floods, flash floods, urban floods and floods from the sea in coastal areas. 
The damage caused by flood events may also vary across the countries and regions 
of the Community. Hence, objectives regarding the management of flood risks 
should be determined by the Member States themselves and should be based on 
local and regional circumstances. In each river basin district or unit of management 
the flood risks and need for further action should be assessed. In order to have 
available an effective tool for information, as well as a valuable basis for priority 
setting and further technical, financial and political decisions regarding flood risk 
management, it is necessary to provide for the establishing of flood hazard maps 
and flood risk maps showing the potential adverse consequences associated with 
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 different  flood scenarios, including information on potential sources of 
environmental pollution as a consequence of floods.  
Member States should assess activities that have the effect of increasing 
flood risks. Flood risk management plans should therefore take into account the 
particular characteristics of the areas they cover and provide for tailored solutions 
according to the needs and priorities of those areas, whilst ensuring relevant 
coordination within river basin districts and promoting the achievement of 
environmental objectives laid down in Community legislation. Member States 
should base their assessments, maps and plans on appropriate ‘best practice’ and 
‘best available technologies’ not entailing excessive costs in the field of flood risk 
management (Directive 2007/60/EC). 
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